Grammar-based prosody modification for explicit control Malay language storytelling speech synthesis / Muhammad Izzad Ramli by Ramli, Muhammad Izzad
UNIVERSITI 
TEKNOLOGI 
I n s t i t u t 
Pengajian 
Siswazah 
\ 
i 
J 
] 
i 
STRACTS 
Volume: 14, October 2018 
IGS B i a n n u a l P u b l i c a t i o n 
THE 
D O C T O R A L RESEARCH ABSTRACTS 
VOL:14 
Name : MUHAMMAD IZZAD BIN RAMLI 
Title : G R A M M A R - B A S E D PROSODY MODIFICATION FOR EXPLICIT CONTROL 
MALAY L A N G U A G E STORYTELL ING SPEECH SYNTHESIS 
Supervisor : ASSOC. PROF. DR. NURSURIATI JAMIL (MS) 
DR. NORAINI SEMAN (CS) 
Storytelling speech synthesis is a process of converting written text to 
the spoken speech in storytelling speaking style. It has gained much 
interest in the area of digital storytelling and storytelling humanoid 
robot for children in learning environment. Reviews have shown that 
storytelling speech synthesis can be developed using implicit control, 
explicit control or playback approach. The literatures stated that each 
approach has its own drawbacks and needs to be tackled for a better 
quality synthesized speech. In this thesis, explicit control is selected 
because it is commonly used in the storytelling speech synthesis and 
has shown to produce good intelligibility and reasonably natural speech. 
However, modification of prosody in explicit control approach remains 
a problem as it may lead to speech quality degeneration due to extreme 
over-exaggeration of speech. Furthermore, perception evaluation showed 
that the similarity score between the natural and synthesized speech can 
also be improved for a more satisfactory result. Therefore, this research 
aims to introduce a new prosody modification technique to reduce over-
exaggeration and simultaneously improve the similarity between the 
natural and synthesized speech. Three narrative children short stories in 
neutral and storytelling styles are recorded by nine storytellers. A total 
of 522 speech sentences, 5,238 words and 12,294 syllables are collected 
to be utilized as experimental datasets and prosody analysis. Based on 
the prosody analysis, a grammar-based prosody modification rules are 
proposed by integrating grammatical structure. Consequently, new rules 
and algorithm that is MustFront rule, limitation rule, and two-steps pitch 
contour algorithm are introduced to increase the synthesized speech 
quality. Using Harmonic Noise Model (HNM) as the synthesizer, the 
grammar-based prosody modification rules are used to produce the 
synthesized storytelling speech. The synthesized storytelling speech is 
then compared to baseline methods of synthesized storytelling speech 
that are global and local prosody modification rules. The evaluation 
of the synthesized storytelling speech was conducted using objective 
test (Perceptual Evaluation of Speech Quality (PESQ) test, and aspects 
or components test) and perceptive test (naturalness, intelligibility, 
similarity test, and recognition test). The result of PESQ test showed that 
grammar-based prosody modification with limitation rule produced the 
highest Mean Opinion Score (MOS) of 3.35 based on five-point scale. 
The prosody parameters test also demonstrated that the synthesized 
storytelling speech using grammar-based with limitation rule is much 
closer to the natural storytelling speech. As for the perception test 
evaluated by nine native speakers, results showed that grammar-based 
rule with limitation rule is able to outperform local and global rules by 
achieving the naturalness, intelligibility and similarity Mean Opinion 
Score (MOS) of 4.11, 4.47 and 4.06, respectively using a five-point 
scale. The proposed rule also managed a high accuracy rate of 92% for 
the recognition test. As conclusion, the performance of the synthesized 
storytelling speech using grammar-based with limitation rule is better 
than local and global rules. 
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Children are becoming dependent on social network sites (SNS) to 
gratify their social needs. They are increasingly becoming users of SNS 
and emerging as an important user group. Despite much literature on 
children, not much is known about the social behaviour of the children 
when they gain access to SNS. It is due to limited access to children due 
to policy, legal or ethical reasons. This research identified children social 
behaviour to understand how they behave in SNS. Subsequent to this, a 
child persona was modelled to represent children as a social networker. 
The creation of persona involved three steps, including collecting user 
data, segmenting data into groups and transferring data into persona. In 
user research, qualitative approach was carried out through self-reporting 
method such as cultural probes and interviews. It involved seven children 
between the ages of 10-12 years old. The initial phase in user research 
involved designing children's probes for capturing social behaviour. 
Then, the research conducted a contextual data collection in situ and over 
time, as part of children's daily life. The findings showed that the probes 
approach can be a potential method for children to self-report their social 
behaviour related to SNS. The identification of social behaviour was 
done by analysing qualitative data to generate related themes, categories 
and codes. The classification of these themes can be made into social 
connectivity, social activity and social goal. Consequently, the findings 
exhibited a behavioural pattern that was used as a basis of segmentation 
and persona creation. The segmentation process was carried out to cluster 
children into several segments based on their similarities. The segment 
was further transformed into child persona in which was later evaluated 
by researcher, children and experts. The research findings highlight a 
set of child personas which can contribute to the understanding of the 
children social behaviour in SNS. These personas are significant as user 
model for presenting data from user research that will help researchers 
to identify real child users of SNS. 
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